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To all whom it may concern:

Be it known that I, GEORGE H. BARRUS, of
Boston, in the county of Suffolk and State of
Massachusetts, haveinvented certainnew and
useful Improvements in Steam-Calorimeters,
of which the following is a specification.

My invention relatesto theimproved steam-

calorimeter for which Letters Patent of the.

United States No. 401,111 were granted to me
April 9, 1889.

The present invention has for its object to
provide an apparatus of simple construction
and capable of being more easily and conven-
iently operated for the purpose of determin-
ing the quantity of moisture in wet steam than
the embodiment of my invention shown in the
above-mentioned patent.

The improvement relates especially to the
arrangement and location of the drip-cham-
ber or separator with reference to the heat-
measuring or wire-drawing portion of the calo-
rimeter.

The construction and method of operation
will be understood by reference to the ap-
pended drawing, which forms a part of this
specification emd represents a sectional view
of said apparatus.

The apparatus consists of two palts one the
heat-measuring or wire-drawing device and
the other a drip-ehamber or separator.

The heat-measuring device consists of the
chambers A and B, the wire-drawing dia-
phragm C, with its insulating material, and
thetwo thermometer-cupsDand E. Thesaid
device, in its general features, is substan-
tially the same as that described in my previ-
ouspatent, No.401,111. Itishererepresented
with a protecting éovering F, within which
the non-conducting material is placed which
protects the apparatus from radiation; but
this has no importaint bearing on my inven-
tiom.

In carryingout my present invention I con-
nect the heat-measuring device directly with
the main service-pipe P,which conduects steam
from the boiler, a pipe Q being connected with
the chamber A and inserted in the service-
pipe, said pipe Q having numerous small per-
forations within the service-pipe and asupply-
valve Q' between the service-pipe and the
chamber A. The steam therefore passes di-

rectly from the service-pipe to the heat-meas-
uringdevice. Thedrip-chamberorseparator
is attached to the outlet of the heat-measurer,

its object being to separate from the steam 53

whatever moisture remains therein when the
steam to be tested is excessively wet and the
heat-measurer fails to handle all the moisture.
This, it may be explained, occurs in cases

where. the percentage of moisture under ordi- 6o

nary pressures is in excess-of three or four
percent. Theseparator consistsof the cham-
ber G, containing an interior inlet-tube H,
which extends nearly to the bottom of said
chamber.
cated at a point as near as possible to the top.
Thestream of entering steam and water pagsses
down through the inner tube to the bottom
of the chamber. Arriving at this pointits

direction of motion is reversed, the particles 70

of moisture being therefore caused to sepa-
rate themselves by gravity from the steam,
so that the waste steam after having thus
been dried passes away through the outlet I.

The moisture separated from the steam col- 73

lects in the lower part of the chamber G and
the resulting water escapes through the drip-
nozzleJ. Saidnozzle is provided with a valve
K to prevent the escape of unnecessary vapor,

the valve being adjusted to form a contracted 8o

outlet-opening that will be filled by the es-
caping water, so that there will be practically
1o escape of vapor through said outlet, The
pressure in the chamber G is but a very slight

amount above that of the surrounding atmos- 83

phere, and noregulation of the escaping water
is required except thatwhich is necessary to
prevent the vapor loss noted. There are va-
rious forms in which this separating device

can be arranged, and I donot limit my inven- go

tion to the arrangement here shown.

The water which escapes from the drip-
nozzle is collected in a receptacle (not shown)
and its quantity is determined by weighing.

This quantity is corrected for the water pro- 95

duced by loss from radiation, and the propor-
tion which the corrected quantity bears to
the total weight of steam and water passing
through in a given time forms a measure of

the quan’mty of moisture which is contained 100

in the steam leaving the heat-measurer. The
percentage of mois’oure obtained in this man-

The outlet I of the chamber is lo- 65
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ner from the separator measurement, added to
that obtained from the readings of the ther-
mometers attached to the heat-measuring de-
viee, as pointed out in the specification of my
Patent No. 401,111, makes up the total per-
centage of moisture which is sought.

The principal advantage of my improved
apparatus over that desceribed in my previous
patent is the ease with which it is operated.
In the apparatus as heretofore constructed
the drip-chamber was subjected to the full
pressure of steam in the main pipe, so that
the water therein was discharged from the
drip-valve at a varying rate depending upon
the steam-pressure. To prevent the escape

of the high-pressure steam through the drip-

valve it was necessary to constantly maintain
a body of water in the drip-chamber, and this
necessity required constant attention to and
careful regulation of the drip-valve, a water-
gage being required, by means of which the
level of water in the drip-chamber was indi-
cated to the eye of the attendant. With the
new instrument under consideration no such
attention isrequired. The drip-chamber be-
ing open to the atmosphere the pressure there-
inis verynearly atmospherie,sothat the water
escapes by gravitation, there being no suffi-
cient variations of pressure in the drip-cham-
ber to affect the rate of discharge of the water.
There is, therefore, no occasion for the em-
ployment of a water-glass and no oceasion for
frequent regulation of the drip-valve, no at-
tention to the apparatus being required other
than the reading of the thermometers and the
weighing of the accumulation of water from
time to time.

I claim—

1. A steam calorimeter comprising a heat-

550,814

measurer or wire-drawing deviee having
means for direct connection with a steam serv-
ice pipe, and a drip chamber or separator

attached to the discharge pipe of the said:

heat-measurer, said parts being relatively ar-
ranged so that the steam is caused to pass first
through the heat-measurer and then through
the separator, substantially as and for the
purpose set forth.

2. A steam calorimeter comprising a heat-
measurer or wire - drawing device having
means for connection with a steam service
pipe, and a drip chamber or separator ar-
ranged to receive the steam after its passage
through the said heat-measurer, said drip-
chamber or separator having an adjustable
restricted water ountlet, and a free steam out-
let open to the atmosphere, substantially as
and for the purpose set forth.

3. A steam calorimeter comprising a heat-
measurer or wire- drawing device having
means for direct connection with a steam serv-
ice pipe, and a vertical drip chamber or sepa-
rator arranged to receive the steam after its
passage through the said heat-measurer and
provided with aninteriorinlet-tube extending
from its upper end nearly to its lower end, an
adjustable restricted water outlet at its lower
end, and a free steam outlet open to the at-
mosphere at its upper end, as set forth.

In testimony whereof 1 have signed my.

name to this specification, in the presence of
two subscribing witnesses, this 12th day of
June, A. D. 1895.

GEORGE II. BARRUS.

Witnesses:
C. F. BROWN,
A. D. HARRISON.
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